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• Project Overview
• Mahoning River Recognized as one of the most 

polluted rivers in U.S.

• Pittsburgh District Authorization Section 312 WRDA
• Remove and remediate contaminated sediment from navigable waters of U.S.

• Reconnaissance Study

• Feasibility Study – USACE Project Planning Process

• Plan of Study

Environmental Services, Inc.
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Figure 2

Project Location Map
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• Project Study Plan - Objective

"Restore the aquatic ecosystem and biotic 
integrity of the Mahoning River within the 

project area to a level existing on a "Model 
Reach" on the Mahoning River just upstream 
of the project area and to eliminate the Ohio 

Department of Health Human Health 
Advisory currently in effect."

Environmental Services, Inc.
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Sediment Characterization -Objective

• A. Determine the horizontal and vertical distribution of in-river 
contaminated sediments and contaminated bank material exceeding 
model reach conditions throughout the study area;

• b. Describe the physical and chemical characteristics of the 
contaminated sediments (in-river and bank material); and

• c. Determine the volume of in-river and bank contamination.

Environmental Services, Inc.
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Sampling and Analysis 
Plan

• 87 Transects
• 9 to 10 Continuous Core Samples – Max area fine sediments

• Geologist Delineate/Describe Soil Horizons
• Select Discreet Samples for Chemical Analysis
• Collect composite samples for Geotech and Chem

Environmental Services, Inc.
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Field 
Sampling

• Altech Role
• Coleman 

Engineering 
Role

• Probe rod
• Lexan® tube or 

Macro-Core®

Environmental Services, Inc.
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Investigating Maximum Depth 
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Example of Boring Log

NOTE: 4 distinct layers, 
each sampled for TRPH.
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Contamination Assessment

• Ohio EPA Generic Concentration 
Numbers – Human Health Criteria

• Model Reach Chemical Conditions 
– Criteria to Restore Biotic Integrity

Environmental Services, Inc.
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Sediment Characterization
• Leavittsburg - Leavitts Street Dam Pool
• Transect 1

• Leavittsburg - Lover’s Lane Dam Pool
• Transects 2, 3 and 4

• Warren - North River Road Dam Pool
• Transects 5 through 12

• Warren - Summit Street Dam Pool
• Transects 13 through 19

Environmental Services, Inc.
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Example of Coring Location Plan
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Sediment Characterization
• Appendix A – Subsurface Exploration Records

• Appendix B – Geotechnical Laboratory Analyses

• Table – Transect By Transect Summary

Environmental Services, Inc.
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Girard – Liberty 
Street Dam Pool

Looking Upstream at 
Reliant Energy 

Power Plant
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Sediment Characterization
• Warren – Main Street Substation Dam Pool
• Transects 20 through 26

• Girard - Liberty Street Dam Pool
• Transects 27 through 51

• Youngstown - Crescent Street Dam Dam Pool
• Transects 52 through 58

• Youngstown - Mahoning Avenue Dam Dam Pool
• Transects 59 through 62

Environmental Services, Inc.
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Haselton – Center Street Dam, R.M. 16.3
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Typical River Bank Area – Beaver 
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Remnants of Dam @ PA/OH State Line
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Target Analyte Groups and Corresponding USEPA 
SW-846 Analysis Methods and Number of Field 

Samples Budgeted

Analyte Group USEPA/SW-846 Method   # Samples
Total Recoverable Petroleum Hydrocarbons (TRPH) 418.1 1600
Polynuclear Aromatic Hydrocarbon compounds (PAHs) 8270C 413
Polychlorinated Biphenyls (PCB) 8082 413
Herbicides 8151A 413
Pesticides 8081A 413
Target Analyte List Metals (TAL Metals) 6010B 413
Hexavalent Chromium 7196A 413
Toxic Characteristic Leaching Procedure (TCLP) Methods Above 13
Radioisotopes (Total alpha, beta & gamma) 900.0 17

Environmental Services, Inc.
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Sample ID
Work Order 
Date Sampled
Percent Solid  (%)
Percent Moisture
TRPH (mg/kg) 34 U 34 U 36 U 88 37 U 51 44 57 33 91 46

Sample ID
Work Order 
Date Sampled
Percent Solid  (%)
Percent Moisture
TRPH (mg/kg) 35 98 210 110 58 U 180 520 520 200 53 62

Sample ID
Work Order 
Date Sampled
Percent Solid  (%)
Percent Moisture
TRPH (mg/kg) 94 310 32 51 470 44 U 30 U 450 490 60 32

Sample ID
Work Order 
Date Sampled
Percent Solid  (%)
Percent Moisture
TRPH (mg/kg) 50 110 32 U 41 U 30 U 79 30 U 49 30 U 110 90

Sample ID
Work Order 
Date Sampled
Percent Solid  (%)
Percent Moisture
TRPH (mg/kg) 31 U 65 200 34 U 32 U 32 U 30 U 79 52 U 36 57 U

Table C1 - Mahoning River Discrete Sample TRPH Analysis Results (mg/Kg)

* = Transect 56 Sample IDs labeled backward in field. Sample IDs shown 
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Contamination Assessment

• Ohio EPA Generic Concentration 
Numbers – Human Health Criteria

• Model Reach Chemical Conditions 
– Criteria to Restore Biotic Integrity

Environmental Services, Inc.
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Mean and 95% UCL For Mean TRPH Concentration in Discreet 
Samples By Transect
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Figure 2 
Mahoning River Sediment TRPH Concentrations by Pool
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Figure 3 
Surface Sediment TRPH Concentrations By Pool
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Figure 4 
On Bank Surface Sediment TRPH Concentrations By Pool
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Figure 5 
In-River Surface Sediment TRPH Concentrations By Pool
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Figure 6 
Subsurface Sediment TRPH Concentrations By Pool
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Table 7b - 95% UCL for Mean Value for Anthracene, 
Benzo(a)anthracene, Benzo(a)pyrene and 

Benzo(b)fluoranthene By Transect

1 7 0
7 1 6 4 4 4 2 3 9

2 7 3 6

1 8 3 8

3 3 7 5 3 6 1 1

1 9 1 2

1 4 2 2 7

5 7 6 3

9 7 0 8

5 5 8 6

3 8 0 8

9 0 5 2

1 0 6 1 0

1 2 5 1 5

2 9 4
7 3 7 3 8 2

3 4 5 0

2 3 1 3 2 5 7 3

1 6 4 1

8 0 3 1

3 7 1 8

1 4 3 5 8

9 7 1 1

1 0 8 1 6

4 6 5 8

2 9 9 0 3 1 4 0

9 9 1 9

1 8 7 1 1

1 2 0 2 1

1 3 3 8 4

1 9 1 2

1 8 9 0 0

3 7 3 7

2 0 5 6

3 7 0 8

4 5 61 0 0 5
1 4 7 4

3 8 9
1 3 9 1

4 3 4 9

2 0 7 7

5 0 71 0 0 61 2 7 43 9 2

0
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10000

15000

20000

25000

30000

1 4 7 16 24 32 57 62 64 70 73 77 82 85

Benzo(a)Pyrene
OEPA RCN = 0.465 mg/Kg

Benzo(a)antrhracene 
OPEA RCN = 4.63 mg/Kg

Benzo(B)fluoranthene 
OEPA RCN = 4.60 mg/Kg

Anthracene
OEPA RCN = 5.67 mg/Kg



Table 7d - 95% UCL for Mean Value for Chrysene, Indeno(1,2,3-
c,d)pyrene, Napthalene and Pyrene By Transect

4 7 6 2 4 5 0 4
3 5 4 3

2 3 8 6

8 0 4 7

3 4 9 9

1 4 8 2 4

9 0 9 7
1 0 5 4 5

1 5 1 0 8 4 7

4 2 3 7

2 3 1 6

7 0 2 1

4 8 4 7 5 3 6 4

5 3 2 2 8

1 1 6 6 2
7 9 0 6 0 3

2 5 8 9

1 9 0 8 5

1 4 6 3 9 1 2

8 3 9 7

5 9 1 6

5 1 7 7 9

2 8 2 4
1 6 9 9

8 6 8 0

5 6 7 5

1 0 1 2 5

4 5 2 7

1 2 3 9 2

5 8 1 0

4 2 5 2 2

1 8 2 1 3

2 3 0 9 1

3 7 59 5 2
1 3 7 5

3 3 5 1 3 1 71 6 6 1
2 3 93 9 58 2 8

1 6 0 1 4 9
2 8 1

5 4 64 7 3

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000

1 4 7 16 24 32 57 62 64 70 73 77 82 85

Indeno(1,2,3-c,d)pyrene
OEPA RCN = 4.65 mg/Kg

Chrysene
OEPA RCN = 7.2 mg/Kg

Npathalene
OEPA GCN = 54.0 mg/Kg

Pyrene
OEPA RCN = 99.6 mg/Kg



Mean and 95% UCL for Mean Concentrations of 
Aluminum in Discreet Samples of Mahoning River 

Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Arsenic in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Cadmium
in Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Calcium in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Chromium in 
Discreet Samples of Mahoning River Sediment By Transect
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= 43.4 mg/Kg

Chromium III OEPA RCN 
= 21,900 mg/Kg



Mean and 95% UCL for Mean Concentrations of Copper in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Iron in Discreet 
Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Lead in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Mercury in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Nickel in 
Discreet Samples of Mahoning River Sediment By Transect
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Mean and 95% UCL for Mean Concentrations of Silver in 
Discreet Samples of Mahoning River Sediment By Transect

0.082 0.048

0.601

1.775

3.311

2.040

2.840
2.448

2.136

1.588 1.528 1.364

1.954

1.146

3.798

4.864

2.863

5.263

3.277
2.871

2.592
2.158 2.004

3.035

0.251
0.583

0.745
0.382

0.0740.115

0.000

1.000

2.000

3.000

4.000

5.000

6.000

1 4 7 16 24 32 57 62 63 64 70 73 77 82 85

T ransect  N umber

Mean

95% UCL 
for Mean

Silver OEPA GCN = 
390 mg/Kg



Mean and 95% UCL for Mean Concentrations of Zinc in 
Discreet Samples of Mahoning River Sediment By Transect

Zinc OEPA GCN = 
23,000 mg/Kg
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Mahoning River, Ohio
Environmental Dredging Project 

Feasibility Study

Contamination Assessment

• Ohio EPA Generic Concentration 
Numbers – Human Health Criteria

• Model Reach Chemical Conditions 
– Criteria to Restore Biotic Integrity

Environmental Services, Inc.



Mahoning River, Ohio
Environmental Dredging Project 

Feasibility Study

Conclusions

• Contamination
• Primary Contaminants of Concern – TRPH, PAH Compounds, PCBs and 

Mercury
• Contamination increases with distance below Model Reach, 
• Above Transect 13 – isolated – Transect 4 
• Below Transect 13 – wide spread w/increasing concentrations.  
• All pools below North River Road Dam TRPH far above Model Reach levels
• Subsurface TRPH concentrations higher than surface concentrations 

everywhere but Model Reach, where no significant differences
• Subject pools, On-bank TRPH surface levels lower than in-river everywhere but 

Model Reach, where same

Environmental Services, Inc.



Mahoning River, Ohio
Environmental Dredging Project 

Feasibility Study
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